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ABSTRACT
Pengeroth, Denise M., M.S., June 1991 Wildlife Biology
Characteristics of a striped skunk population in the Mission 
Valley, Montana
Directors: Drs. I. J. Ball and K. R. Foresman
This study was initiated in 1988 as a striped skunk (Mephitis mephitis  ̂ removal program to improve nest success 
of upland nesting waterfowl. I studied habitat, site, and 
population parameters of striped skunks, based on trapping data obtained during March-July of 1988-1990. Age-specific reproductive rates were also determined. Density estimates ranged from 3.6/km^ in 1988, 2.7/km^ in 1989, and 1.2/km^ in 1990. Forty-nine males and 60 females were caught in 1988, 
39 males and 37 females in 1989, and 17 males, 17 females in 
1990. Fifty-six percent of all skunks caught were 1-2 years old. Most skunks were caught before 16 May in all 3 years. Trapping success was high among dense nesting cover (DNC), cropland, and hayland habitats and culvert, roadside, and 
irrigation ditch sites. Temperature and precipitation had 
no effect on trapping success.Median implantation date was 31 Mar; 1-year-olds bred later than 2- or 3-year olds for all 3 years. Mean number of embryos was 6.71±0.34, range 1-14 among 52 female skunks. The reproductive rate in 1988 was slightly higher than 1989 
and 1990. There were no significant differences in reproductive rates among ages. Seventy-five percent of females were pregnant (includes lactating females); 77%,80%, and 60% of 1-,2-, and 3-year olds, respectively. Non­
pregnant females were captured later in the trapping season than pregnant females. Weights of pregnant and non-pregnant 
females did not differ significantly.
Management strategies for reducing skunk populations include reducing availability of human-associated sites such as culverts, irrigation ditches, and roadsides.
XI
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INTRODUCTION
Current land use practices throughout much of North 
America, particularly in regards to wetlands, are not 
conducive to the production of upland-nesting waterfowl 
species. Wetlands, crucial for the existence of these 
species, are falling under industrial, residential and 
agricultural development (Tiner 1984). Pre-settlement 
estimates of wetland acreage in the contiguous U.S. is 
speculated at 215 million acres: today, less than 94
million acres remain (U.S. Fish and Wildlife Service 1989) . 
Waterfowl, dependent on these wetlands, are likewise 
declining. Earlier this century. North America teemed with 
waterfowl (Kalmbach 1938). Of this abundance, Henry 
(1939:372) remarked that "from a distance their flights 
often resembled huge clouds of smoke". Today, the overall 
trend is downward, although some species are experiencing 
population increases (U.S. Fish and Wildlife Service and 
Canadian Wildlife Service 1989).
Cooperative efforts among government agencies as well 
as private organizations and individuals have been made to 
stem wetland loss. The Emergency Wetlands Resource Act of 
198 6 and the subsequent National Wetlands Priority 
Conservation Plan are examples. Nevertheless, several 
hundred thousand acres of wetlands are lost annually (U.S. 
Fish and Wildlife Service 1989).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Grasslands are also essential to maintain viable 
populations of upland nesting waterfowl (Cowardin et al. 
1983) particularly in the Prairie Pothole Region where 
approximately half of the North American duck population 
nests (Johnson and Sargeant 1977). Cultivation and grazing 
have dramatically altered the grasslands so that only 
fragments remain. These uncultivated tracts of land are 
unable to provide sufficient protective nesting cover, and 
serve to excessively concentrate predators (Grange 1949).
As the prairie was 'tamed', the predator community 
shifted. The gray wolf fCanis lupus), once the dominant 
predator, was eradicated during westward expansion. As a 
result, the coyote fCanis latrans) became more numerous and 
was likewise eliminated. This opened the way for red fox 
fVulpes vulpes) expansion. Because of its small size and 
relatively high population density the red fox was a more 
efficient predator on upland nesting ducks. Today, the 
prairie teems with mid-sized animals that are effective duck 
predators (Cowardin et al. 1983).
The ultimate problem facing duck populations is loss, 
fragmentation, and degradation of habitat. Manifestations 
of inadequate habitat, i.e. excessive predation, pose 
immediate threats (Bailey 1968, Hershey 1976). Because 
predator control measures are sometimes necessary, it is 
paramount that we understand predator-prey interactions
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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(Trautman et al. 1969, Duebbert and Kantrud 1974, Southwood 
1977) .
The United States Fish and Wildlife Service received 
funds to enhance waterfowl production in the Mission Valley, 
Montana, in 1987, in response to low nest success (Hall, in 
prep). Predation by the striped skunk (Mephitis mephitis) 
was considered detrimental to nesting ducks. As a result, a 
skunk removal program was initiated. I removed striped 
skunks from the study area, recorded habitat information 
based on trapping data, and obtained reproductive tracts to 
develop baseline data upon which alternative management 
practices may be developed.
This thesis is comprised of 2 chapters: chapter 1
describes trapping data obtained during skunk removal; 
chapter 2 details data generated from analysis of 
reproductive tracts. Data collected during the study but 
not included in the body of the thesis are presented in the 
appendices.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER 1
CHARACTERISTICS OF A STRIPED SKUNK POPULATION IN THE
MISSION VALLEY, MONTANA
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
INTRODUCTION
Our civilization has encroached upon the naturalness of 
North America. We mitigate our impact through the 
establishment of artificial environments because we are 
unable to preserve the spatial integrity of the natural 
landscape. Adequate management of all ecosystem components 
is difficult given this paucity of space. Consequently, in 
our attempt to achieve balance, we must moderate population 
levels of individual species.
Striped skunks (Mephitis mephitis  ̂ have long been 
considered harmful to nest success of grdgnd-nesting ducks. 
Control measures have been intensively implemented in areas 
where low nest success has been attributed to skunk 
predation (Baiser et al- 1968, Higgins 1977, Duebbert and 
Lokemoen 1980). Skunk removal provides temporary relief for 
nesting ducks (Duebbert and Lokemoen 1976). A sustainable 
solution should integrate habitat management with skunk 
behavior.
Skunks occur throughout a broad geographic range and a 
diverse array of habitat conditions (Godin 1982). They 
inhabit most of the U.S., southeastern Canada, and northern 
Mexico (Wade-Smith and Verts 198 2) . They are found among 
pasture and cropland (Verts 19 67, Storm 1972), woodlands, 
grass-herb areas, and old fields; as well as in areas of 
human occupation (Stout and Sonenshine 1974). Skunk 
movement patterns, denning habits and feeding strategies are
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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often adapted to the habitat within which the skunk resides 
(Bailey 1971, Storm 1972, Hershey 1976, Crabtree et al.
1989) . Therefore, a site-specific study is warranted to 
determine skunk-habitat interactions upon which to develop 
alternative management practices.
A skunk removal program was initiated in the Mission 
Valley, Montana, in 1987 to enhance nest success of upland 
nesting waterfowl. The program provided an opportunity to 
develop a habitat profile on skunks using the study area.
The objectives of this study were: (1) to describe skunk
use of the study area based on trapping information and;
(2) to evaluate habitat and site parameters relevant to trap 
success.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
STUDY AREA
The study was conducted in Lake County, western
Montana, in the Mission Valley. The valley, an intermontane
region south of Flathead Lake, lies approximately 8 km south 
of Ronan and 83 km north of Missoula. The precipitous 
Mission Mountains flank the valley to the east; the gentle 
slopes of the Flathead Mountains and the foothills of the 
Cabinet Range border the valley to the west. The study area 
is 28.3 km^ of state and federal lands. Confederated Salish 
and Kootenai tribal lands, and private lands, surrounding 
but not including the Ninepipe National Wildlife Refuge 
(Fig. 1).
Geology. The valley floor is a recessional moraine of 
the pre-Wisconsin Flathead Glacier and is characterized by 
slight swells and swales (Alden 1954). The Flathead Glacier 
extended south from the Cordilleran Ice Sheet to the 
vicinity of the Flathead Valley. A series of 3 advances and 
retreats of the glacier were responsible for the glacial
deposits of the Mission Valley. The deposits were comprised
of till, gravel, wind-blown sand, lacustrine and fluvial 
sand, silt, and clay. The most southerly advance, known as 
the St. Ignatius substage, is believed to be the oldest 
record of glaciation in the Valley. The second advance, the 
Mission substage, was responsible for the Mission Moraine 
upon which the study area is located. Much of the kettle 
topography of this area was formed during this substage.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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HQKTANA
W M A 2 W M A 3
W M A  I
WPA3
W PAI
WPA 2
H ig h w a y 1 mile Road
Fig. 1. The study area. WPA - Waterfowl Production Area, federally 
owned and managed; WMA - Wildlife Management Area, state owaded and 
managed.
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The third advance, the Poison substage, created the moraine 
immediately south of Flathead Lake (Nobles 1952).
Climate. The climate is typical of intermontane 
valleys of Montana, with hot, dry summers and cool to cold 
winters (Lokemoen 1962). The mean annual temperature is 7.0 
C with a January mean of - 4.4 C and a July mean of 19.1 C. 
Temperatures range from - 2.2 C in winter to 39.4 C in 
summer. Average annual precipitation is 38.4 cm (at St. 
Ignatius). The Mission, Post and Crow Creek drainages exert 
a 'funnelling’ effect on summer thunderstorms, with lateral 
variation in precipitation (Nobles 1952).
Vegetation. The vegetation consists of a variety of 
cereal crops, grasses, forbs, and wetland vegetation. Cereal 
crops include wheat (Triticum aestiyum) and barley (Hordeum 
spp.) (Austin 1972). Foxtail fAlopecurus spp.), northern 
manna grass (Glvceria borealis), barnyard grass (Echinochloa 
crusaalli), and slough grass (Beckmannia svziaachne) are the 
most common grasses. Willow herb fEpilobium spp.), prickly 
lettuce (Lactuca serriola), and mint (Mentha arvensis) are 
the common forbs. Wetland vegetation typically consists of 
hardstem bulrush (Scirpus acutus), cat-tails (Tvpha 
latifolia), wiregrass (Juncus balticus) and spike-rush 
(Eleocharis spp.) (Lokemoen 1962, Lackschewitz 1986). Cover 
planted for wildlife, known as Dense Nesting Cover (DNC), 
includes tall wheatgrass fAaropyron elonaatum), intermediate 
wheatgrass (A. intermedium) and alfalfa (Medicaao sativa).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
METHODS
Skunks were removed from the study area with Conibear 
No. 220 traps in wooden cubbies and Tomahawk live traps 
(National Live-Trap Company, Tomahawk, Wisconsin). Traps 
were set in and around areas of concentrated duck nesting as 
well as in localities of skunk activity (determined by skunk 
dens, diggings and trails). Traps were baited with sardines 
every 3 days and were intermittently relocated throughout 
the trapping season. Trap locations were mapped on an X-Y 
coordinate system to facilitate cross reference with 
waterfowl research conducted simultaneously. Each square 
mile (2.59 km^) on the map of the study area was partitioned 
into 100 X and 100 Y coordinates to plot location of traps 
within a 2 59 m^ block.
Trap locations were described by habitat 
characteristics (Table 1) and site attributes (Table 2). 
Habitat characteristics described the vegetational structure 
of the study area and site attributes described the physical 
structure. Nightly minimum temperature and amount of 
precipitation within 24 hour intervals were also recorded 
(National Oceanic and Atmospheric Administration 1988-1990.)
Trap lines were run from 7 April to 17 July in 1988. 
Initially, traps were checked daily; as the season 
progressed traps were checked on alternate days. A schedule 
of daily checks was resumed after 2 skunks died in live 
traps. In 1989, trap lines were run daily from 21 March to
10
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Table 1. Habitat characteristics, the vegetational component of the study area, used to describe trap locations.
CoverType Description
Dense Nesting Cover 
(DNC)
Land seeded to grasses and/or legumes as a management practice for upland nesting birds. Consisted 
primarily of tall wheatgrass, 
intermediate wheatgrass, and alfalfa.
Seeded Pasture 
(SEPA)
Hayland
(HAYL)
Cropland
(CROP)
Fallow
(FALL)
Planted Tree Belt 
(PTBE)
Land vegetated with various mixtures of grasses and forbs used 
primarily in domestic livestock 
grazing. Included one of more of 
the following species: foxtail, northern manna grass, barnyard grass, slough grass, willow herb, 
prickly lettuce, and mint.
Land that has been plowed and 
seeded to grasses and/or legumes and that was hayed annually. 
Vegetation similar to seeded pasture.
Land that was tilled and seeded to 
a grain or row crop annually.Cereal crops included wheat and 
barley.
Land that consisted of standing 
stubble or exposed soil with little 
surface vegetation.
Land that consisted of mixed 
communities of exotic tree species 
primarily Russian Olive fElaeaanus 
anqustifolia), to control soil 
erosion.
Other Included wetland habitats, shrubland, woodland, farmyards, and 
borders between adjacent cultivated 
fields.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Table 2. the study Site characteristics, the physical component of area, used to describe trap locations.
SiteType Description
IRDI Irrigation ditch
UPLA Upland
CULV Culvert, various sizes
DEN Den, striped skunk
POND Land adjacent to temporary and permanent ponds of various sizes.
FENG Fence row
ROSI Roadside, included paved and unpaved roads.
EDGE Transition zone between described habitats.
Other Included wood and rock piles, occupied and unoccupied dwellings, 
and shelter belts.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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7 July. I included data from 1990 trap lines (13 March to 5
July) although I did not conduct the trapping that year.
Skunks captured in live traps were euthanized with sodium 
pentabarbital.
Body weight and sex of skunk specimens were recorded in
the field. Body weights were measured with a Hanson Model
820, capacity 20 lb scale and converted to kilograms.
Female and male reproductive tracts were removed, measured 
and fixed in AFA for laboratory analysis (see Chapter 2 and 
Appendix A) . Skulls were collected and cleaned with the 
aid of dermestid beetles. Lower canines were removed, 
measured and submitted for age analysis (Matson's 
Laboratory, Milltown, MT, 59851). Skull and canine 
measurements are presented in Appendix B.
Analvsis Due to lack of independence among trap sites, 
it was not feasible to statistically analyze the effects of 
habitat and site characteristics on skunk trap success. 
Therefore, the evaluations of these factors were confined to 
graphic and tabular representation. Trapping success was 
calculated both by trap locations (defined by X-Y 
coordinates) and number of trap nights (defined as total 
number of operable traps per night) because trap nights 
varied within each location. Chi-square tests for 
independence were used to determine if trap type (live trap 
versus Conibear) affected trapping success. Trapping 
success was also estimated for Waterfowl Production Areas
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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and Wildlife Management Areas (see Fig. 1) to describe 
differential trapping success within areas of dense nesting 
cover.
Chi-square goodness-of-fit tests were used to determine 
if sex ratio departed from the expected 1:1 ratio within 
years and between age groups. Changes in age structure from 
1988 -1990 also were analyzed with Chi-square goodness-of- 
fit.
Effects of weather on trapping success were analyzed on 
both a continuous and nominal scale. Multivariate 
regression analysis was performed to determine the influence 
of temperature (C) and precipitation (cm) - continuous data 
- on number of skunks caught. Day of year was included in 
the model as an indicator variable (IND), where IND=1 for 
day of year <136 and IND=0 for day of year >136. Day 136 
was chosen because the majority of skunk captures occurred 
on or before this day.
Two-way analysis of variance was used to determine 
effects of nominal data, absence or presence of 
precipitation and increase or decrease in temperature, on 
trapping success. Statistical significance was based on 
P<0.05.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
RESULTS 
Trapping Data
Trapping success
Skunk densities, based on total skunk captures, were 
variable, ranging from 3.6/km^ in 1988 to 2.7/km^ in 1989, 
and 1.2/km^ in 1990. Trapping success, hereafter reported 
as the number of skunks captured per 1000 trap nights 
(n=total skunks caught), likewise decreased from 15 in 1988 
(n=109), to 10 in 1989 (n=76), and 5 in 1990 (n=34). Within 
years, trapping success peaked at the outset and termination 
of the trapping season (Fig. 2). The proportion of captured 
females ranged from 0 to 1.0 for the 2-week intervals (Fig. 
3) .
Trapping success in 1988 was virtually the same between 
Conibears (16) and live traps (15). In both 1989 and 1990, 
trapping success was greater in live traps than in Conibear 
traps; 11 versus 8, 1989; 6 versus 0, 1990. Trapping 
success was not significantly different between types for 
all 3 years combined (X^=5.01, DF=2, P=0.09).
Sex and age ratios
Males were captured less frequently than females during 
1988 (0.8:1.0; 49M, 60F) and more frequently in 1989 
(1.1:1.0; 39M, 37F). These differences did not depart 
significantly from the expected 1:1 ratio (X^=0.560, DF=1, 
P=0.481, 1988; X^=0.241, DF=1, P=0.537, 1989). The sex 
ratio was 1:1 (17M, 17F) in 1990.
15
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Fifty-six percent of skunks caught during 1988-1990 
were 1-2 years old {Table 3). Twice as many 1-2 year-olds 
were caught in 1988 compared to 2-3 year-olds. In 1989, 3 
times as many 1-2 year-olds were caught compared to 2-3 
year-olds. The sex ratio between age groups was not 
significantly different from the expected 1:1 ratio within 
and between years. However, statistics generated from 1989 
data must be interpreted cautiously due to missing data: 
skunks removed prior to the onset of this study and skunks 
relocated were unavailable for age analysis. The age 
structure of captured skunks did not differ significantly 
from 1988-1990 (X^=4.97, DF=4, P=0.357).
Habitat and site characteristics
Of the total number of trap locations (n=232) in 1988, 
most occurred in dense nesting cover and along irrigation 
ditches. Skunk captures were high in these localities as 
well as within seeded pasture and culverts (Table 4). 
Trapping success was high for hayland (21) seeded pasture 
(17), and DNC (16) habitat and den (76), culvert (31), and 
irrigation ditch (21) sites (Table 5).
The majority of trap locations (n=234) in 1989 were 
also located in dense nesting cover and along irrigation 
ditches. Skunk captures were again highest in these 
localities (Table 6). However, trapping success was high in 
cropland (30) and hayland (24) habitat and along roadsides 
(46), irrigation ditches (16) and culverts (14) (Table 7).
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Table 3. Number* of striped skunks caught by age, 1988-1990, with 
associated Chi-square statistics and probabilities that test if sex ratio
across age groups differs from theoretical 1:1 ratio •
Age
Year 0 - 1 1 - 2 2 - 3 3+ Total X2 DF P-value
1988
Male 8 26 13 2 49 2.74 3 0.462
Female 5 31 15 9 60
1989
Male 16 5 1 22 1.69 2 0.463
Female 20 7 6 33
1990^
Male 5 3 8 0.32 1 0.317
Female 3 4 7
Total
Male 8 47 21 3 79 4.86 3 0.243
Female 5 54 26 15 100
*Out of 76 skunks captured in 1989, 21 specimens were not available for 
age analysis due to pre-field season removal and/or relocation. In 1990, 
19 of 34 specimens were not available for age analysis due to freezer 
malfunction.
^More than 20% of expected values are < 5; significance test is suspect 
(Ambrose and Ambrose 1987).
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Table 4. Number of striped skunk captures by habitat* and site^, n=number trap 
locations, 1988.
Site Characteristic
Habitat
Type IRDI CULV UPLA DEN POND FENC ROSI EDGE OTHER Total
DNC 25 13 17 10 5 4 2 0 0 76
n 39 11 47 10 15 7 6 7 4 146
SEPA 10 5 0 1 0 0 0 4 20
n 10 6 7 7 3 1 2 10 46
HAYL 2 1 1 4
n 1 2 1 4
CROP 2 2 0 0 0 4n 7 5 1 1 1 15
PTBE 0 0 1 1 2
n 2 1 1 2 6
FALL 0 0 0 0 0 0
n 1 5 1 3 1 11
OTHER 3 3
n 4 4
Total 37 22 18 10 6 4 2 1 8 109
n 57 23 64 10 24 10 11 12 20 232
*DNC-dense nesting cover; SEPA-seeded pasture; HAYL-hayland; CROP-cropland; 
PTBE-planted tree belt; FALL-fallow.
^IRDI”irrigation ditch; CULV-culvert; POND-pond; EDGE-edge; ROSI-roadside; DEN- 
den; UPLA-upland; FENC-fencerow.
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Table 5. Number of striped skunks caught per 1000 trap nights by habitat* and 
site^, n=number of trap nights, 1988.
Habitat
Type
Site Characteristics
TotalDEN CULV IRDI FENC UPLA ROSI POND EDGE OTHER
HAYL 23 13 38 21
n 88 80 26 194
SEPA 30 36 0 0 0 6 0 14 17n 165 275 35 121 47 169 38 284 1134
DNC 76 39 22 16 10 12 8 0 0 16
n 131 333 1153 250 1771 168 579 235 118 4738
PTBE 0 0 38 20 9
n 125 13 26 50 214
CROP 16 6 0 0 0 8
n 128 320 22 5 53 528
FALL 0 0 0 0 0 0
n 5 175 74 50 26 330
OTHER 25 25
n 119 119
Total
n
76
131
31
714
21
1753
14
285
8
2294
7
328
7
803
3
378
16
571
15
7257
*HAYL-hayland; SEPA-seeded pasture; DNC-dense nesting cover; PTBE-planted tree 
belt; CROP-cropland; FALL-fallow.
^DEN-den; CULV-culvert; IRDI-irrigation ditch; FENC-fencerow; UPLA-upland; ROSI- 
roadside; POND-pond; EDGE-edge.
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Table 6. Number of striped skunk captures by habitat* and site^, n=number trap 
locations, 1989.
Habitat
Type
Site Characteristic
TotalIRDI UPLA ROSI FENC CULV POND EDGE DEN OTHER
DNC 27 22 4 3 2 2 2 0 2 64
n 50 74 3 23 4 22 4 2 13 195
SEPA 3 1 0 0 4
n 6 1 3 1 11
HAYL 2 1 3
n 3 1 4
CROP 1 0 2 3
n 1 1 1 3
FALL 1 0 0 1
n 5 1 1 7
PTBE 0 0 0 0
n 1 1 3 5
OTHER 0 0 0 1 1
n 2 1 1 5 9
Total 34 23 6 3 2 2 2 0 4 76
n 65 79 4 28 4 24 6 2 22 234
*DNC-dense nesting cover; SEPA-seeded pasture; HAYL-hayland; CROP-cropland; 
FALL-fallow; PTBE-planted tree belt.
^IRDI-irrigation ditch; UPLA-upland; ROSI-roadside; FENC-fencerow; CULV-culvert; 
POND-pond; EDGE-edge; DEN-den.
toto
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Trap locations (n=108) and skunk captures were primarily 
located in dense nesting cover and among upland sites in 
1990 (Table 8). Skunks were also caught frequently in traps 
located near culverts. Trapping success was highest in 
hayland habitat (14) and at culvert (11), pond (9), and, 
edge (8) sites (Table 9).
Analysis of trapping success among sites indicates that 
trapping success was highest in 1988 and 1989 among human- 
influenced sites (culverts, fencerows, irrigation ditches, 
roadsides, wood and rock piles, abandoned buildings and 
farmsteads) than among natural sites (ponds, edges, upland): 
89 versus 18 in 1988, 85 versus 22 in 1989). In 1990 
trapping success was higher among natural sites than among 
human-influenced sites; 19 versus 14.
Trapping success among Waterfowl Production Areas and 
Wildlife Management Areas varied among areas and between 
years (Table 10, see Fig. 1). Trapping success was greatest 
within WMAl for 1988-1989, with success generally lower 
among WMAs than WPAs.
Climate data
Regression analvsis. No significant correlation 
existed between trapping success and the independent 
variables tested; temperature (C), precipitation (cm), and 
day of year for 1988 (R^=0.159), 1989 (R^=0.168), and 1990 
(r 2=0.000).
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Table 7. Number of striped skunks caught per 1000 trap nights by habitat* and 
sitef, n=number of trap nights, 1989.
Habitat
Type
Site Characteristic
TotalROSI IRDI CULV UPLA EDGE POND FENC DEN OTHER
CROP 67 45 0 30
n 30 22 47 99
HAYL 25 23 24
n 80 44 124
DNC 40 16 14 9 13 4 4 0 5 10
n 101 1628 146 2454 160 522 778 94 399 6282
SEPA 14 11 0 0 8
n 213 90 41 141 485
FALL 9 0 0 7
n 114 17 21 152
PTBE 0 0 0 0
n 21 8 42 71
OTHER 0 0 0 6 4
n 55 8 19 175 257
Total 46 16 14 9 10 4 3 0 6 10
n 131 2057 146 2667 201 538 955 94 681 7470
®CROP-cropland; HAYL-hayland; DNC-dense nesting cover; SEPA-seeded pasture; 
FALL-fallow; PTBE-planted tree belt.
^ROSI-roadside; IRDI-irrigation; CULV-culvert; UPLA-upland; EDGE-edge; POND- 
pond; FENC-fencerow; DEN-den.
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Table 8. Number of striped skunks captured by habitat® and site^; n=number of 
trap locations, 1990.
Habitat
Type
Site characteristic
TOTALUPLA CULV IRDI EDGE POND ROSI DEN OTHER
DNC 14 9 3 2 1 0 0 1 30
n 37 12 25 4 1 2 6 8 95
HAYL 3 0 3
n 2 1 3
SEPA 1 0 0 0 0 1
n 2 1 1 1 3 8
OTHER 0 0 0
n 1 1 2
TOTAL 14 13 3 2 1 0 0 1 34
n 38 16 28 5 1 2 7 11 108
®DNC-dense nesting cover; HAYL-hayland; SEPA-seeded pasture.
^UPLA-upland; CULV-culvert; IRDI-irrigation ditch; EDGE-edge; POND-pond; ROSI- 
roads ide; DEN-den.
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Table 9. Number of striped skunks caught per 1000 trap nights by habitat® and 
site^; n=number of trap nights, 1990.
Habitat
Type
Site Characteristic
TOTALCULV POND EDGE UPLA IRDI ROSI DEN OTHER
HAYL 27 0 14
n 111 103 214
DNC 10 9 9 7 2 0 0 2 5
n 873 109 210 1958 1285 19 233 477 5156
SEPA 7 0 0 0 0 3
n 134 37 4 21 117 313
OTHER 0 0 0
n 30 32 62
TOTAL 11 9 8 7 2 0 0 1 5
n 1118 109 247 1988 1424 19 254 594 5745
^HAYL-hayland; DNC-dense nesting cover; SEPA-seeded pasture.
^CULV-culvert; POND-pond; EDGE-edge; IRDI-irrigation ditch; UPLA-upland; ROSI- 
roadside; DEN-den.
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Table 10. Number of striped skunks caught per 1000 trap-nights in dense nesting 
cover among Waterfowl Production Areas^ (WPA) and Wildlife Management Areas^ 
(WMA), 1988-1990; n=number of trap nights.
Year WPAl WPA2 WPA3 WMAl WMA2 WMA3
1988 22 17 17 34 2 10
n 831 279 241 496 457 399
1989 9 14 17 25 2 2
n 1079 283 516 550 1252 459
1990 9 0 3 25 0 0
n 913 422 278 353 486 376
^Federally-owned land 
'^State-owned land
to
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Two-way analysis of variance. Trapping success was not 
affected by presence/absence of precipitation (F=1.199,
DF=1, P=0.276, 1988; F=0.042, DF=1, P=0.838, 1989; F=1.014, 
DF=1, P=0.316, 1990) or increase/decrease in temperature 
(F=0.000, DF=1, P=0.988, 1988; F=0.004, DF=1, P=0.951, 1989; 
F=1.862, DF=1, P=0.175, 1990).
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DISCUSSION 
Trapping Data
Trapping success
Density. Skunk population densities for all 3 years, 
based on total number of captured skunks, were slightly 
higher than density estimates, also based on total number of 
captured skunks, in other studies. Skunk densities in 
central Alberta were 0.7-1.2/km^ (Bjorge 1977) and 0.4- 
1.4/km^ in Iowa (Scott and Seiko 1939). Additional density 
estimates, derived from a variety of techniques, ranged from 
0.8/km^ in Virginia (Stout and Sonenshine 1974), 5.1-7.9/km^ 
in North Dakota (Upham 1967), and 14.3/km^ in Illinois 
(Verts 1967). Differences in trap intervals and/or density 
estimate techniques of other studies may explain the 
variation between their density estimates and mine.
The density figures estimated for this study were based 
on 2 8.3 km^. However, sizable portions (approximately 7.8 
km^) of the study area, predominantly seeded pasture, were 
rarely, if ever, used by skunks, according to trap results. 
Ninepipe Reservoir, located within the study area, comprised 
about 5.2/km^. The effective size of the study area was 
more accurately 15.3 km^ which yields densities of 7.1/km^, 
5.0/km^, and 2.2/km^ for 1988, 1989, and 1990.
The density decline from 1988-1990 is best explained by 
the skunk removal program. Other explanations may include 
outbreak of disease: low densities of skunks in Michigan
29
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
30
have been attributed to disease (Allen and Shapton 1942) , 
and rabies partially controlled populations in Illinois 
(Verts 1967). Skunks are susceptible to leptospirosis, 
tularemia, and equine encephalitis, among other diseases 
(Bjorge et al. 1981). I did not examine presence/absence of 
disease.
Low recruitment may affect population densities in 
skunks. Density changes in central Alberta were attributed 
to low survivorship of young skunks following severe winter 
conditions (Bjorge et al. 1981). The winter of 1988-1989 
was severe in western Montana, with extended periods of 
below freezing temperatures. However, density continued to 
decline between 1989 and 1990 despite mild winter 
conditions.
Density estimates based on skunk captures are 
influenced by annual variation in food availability. If 
food items are readily available, skunks use a sit-and -wait 
foraging strategy more frequently than a widely searching 
foraging strategy; therefore traps would be encountered less 
frequently (Crabtree et al. 1989). Also, abundance of food 
items may render trap bait less enticing. Microtine rodents 
(Microtus spp.), a major food item for skunks (Moe 1974, 
Hershey 1976), experienced population explosions in the 
study area during 1989 and 1990 (D. Holt, pers. commun.). 
Increased availability of a preferred food item may have 
decreased the attractiveness of trap bait and subsequently
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influenced trap success. Although trapping most likely 
affected skunk densities, other explanations must be kept in 
mind.
Trapping success. Trapping success (number captured 
skunks per 1000 trap nights) was highest during March and 
April during 1988-1990 (see Fig. 2). After a period of 
relative stability, trapping success increased in late June- 
early July. Other studies attributed within year variation 
in trapping success to food availability. Houseknecht (1971) 
found that grasshoppers (Order Orthoptera), a major 
component of skunk diet in Michigan, were in short supply 
during spring. This led to increased seasonal movement and 
frequent encounters with traps. Bleak conditions in April 
were responsible for increased response to trap bait in 
North Dakota (Greenwood et al. 1985). As the year 
progressed and food became more available, skunks avoided 
traps altogether.
Reproductive behavior can also influence trapping 
success by affecting activity and movement patterns. Skunks 
become sexually active between February and March (Godin 
1982) . Males move frequently at this time and the potential 
for trap encounters increases (Dean 1965, Bailey 1968). 
Females are usually sedentary during parturition and 
lactation; trap wariness increases at this time (Verts 1967, 
Bjorge et al. 1981, Sargeant, et al. 1982).
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The proportion of captured females in this study 
initially increased (see Fig. 3). As mentioned, females may 
have been less active during the early portion of the 
trapping season due to reproductive constraints. The 
increase in trapping success may be explained by increased 
movement at the cessation of the breeding season. The 
annual variation in peak trapping success among females may 
be due to annual variation in breeding dates.
The increase in trapping success observed during June- 
July may be due to juvenile (defined as young of the year) 
movement patterns, at least in 1988. Juvenile skunks remain 
in the den until they are about 2 months old, after which 
time they follow the female on hunting trips (Verts 1967) . 
The initiation of these movement patterns depends on when 
the female was bred (Bailey 1968). No juvenile skunks were 
caught prior to June in 1988 in this study and no juveniles 
were caught in 1989 or 1990.
Food availability may also explain fluctuations in 
trapping success. However, lack of food analyses in this 
study precludes conclusions as to the effects of food 
availability on trapping success.
The number of trap nights in each location may have 
affected trapping success. If a trap was left in one area 
for an extended period of time, trapping success may have 
decreased after a skunk was captured in that location.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
33
Sex-Aae ratios
The sex ratio for 1988-1990 did not differ greatly from 
the expected 1:1 ratio. Sex ratios favoring males have been 
documented (Hamilton 1937, Verts 1967, Bailey 1971) as well 
as sex ratios favoring females (Upham 1967, Bjorge 1977, 
Goldsmith 1981, Schowalter and Gunson 1982). Differences in 
sex ratios were explained by sampling bias, differential 
mortality, differences in habitat use between males and 
females, or behavioral differences. Equal sex ratios have 
been reported by Casey and Webster (1975) and Wade-Smith and 
Verts (1982). The approximate 1:1 sex ratio for this study 
may be attributed to equal representation of both sexes 
within the population. However, if males and females were 
present in unequal numbers within the study area, sampling 
bias, and behavioral differences may also yield an 
approximate 1:1 sex ratio because members of one sex could 
be less trappable.
The majority of captured skunks were 1-2 years old.
Low birth rates in 1988 and 1989 may account for the poor 
representation of 0-1 year olds. This effect may also be 
due to cessation of trapping coinciding with the time of 
increased movement among juveniles. However, because the 
breeding season commenced earlier in 1989 and 1990 (see 
Chap. 2), I would expect greater representation of juveniles 
in the trapping data. The poor representation of juveniles
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may also be due to removal of adult females prior to 
parturition.
Other studies reported a younger age structure than I 
have reported. Seventy-one percent of a skunk population in 
Ohio were 0-1 years old with no skunks > 2 years old (Bailey 
1971). Casey and Webster (1975) reported 50% 0-1 year olds 
and 26% 1-2 year olds. Bjorge (1977) found that 33% of the 
population were 1-year-olds. However, these studies were 
conducted over a longer period of time, in which case 
younger age classes might be better represented.
Skunks in the wild seldom live beyond 4 years (Godin 1982) . 
The majority of skunks caught in this study were less than 4 
years old, although one skunk was 8 years old. The high 
recruitment and turnover rates in skunk populations may 
explain the young age structure (Wade-Smith and Verts 1982) . 
Habitat and site characteristics
Habitat characteristics. Overall trapping success per 
1000 trap nights was high in cropland, hayland, and DNC. 
Other studies reported high trapping success in cropland, 
hayfields, and pasture in Illinois (Verts 1967, Storm 1972). 
Undisturbed dense grassland was the most important habitat 
feature associated with high skunk densities in Alberta 
(Keith 1961), Manitoba (Hershey 1976), South Dakota (Moe 
1974), Virginia (Stout and Sonenshine 1974), and Minnesota 
(Houseknecht 1971). Occupied sites, described as human- 
dwelling associations, were associated with high skunk
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densities in Alberta (Schowalter and Gunson 1982, Rosatte 
1984) .
Large fields, subject to grazing and cultivation are 
avoided by skunks in some regions (Keith 1961, Moe 1974, 
Hershey 1976). Because I caught skunks among pastures only 
in 1988, I tentatively concluded that livestock grazing may 
have discouraged skunk use in 1989 and 1990. However, high 
trapping success among cropland and hayland would suggest 
that avoidance patterns typical in other areas are not 
apparent in this study.
Distribution, availability, and vulnerability of prey 
items were factors frequently associated with habitat use 
(Verts 1967, Bailey 1971, Houseknecht 1971, Moe 1974, Stout 
and Sonenshine 1974, Hershey 1976). Trapping success in 
this study may be influenced by food availability, either 
due to food abundance concentrating skunks in areas where 
traps were set, or a paucity of food items that would make 
trap bait more appealing.
The land use patterns in the Mission Valley shift 
seasonally and annually and subsequently alter the 
associated food base. The variation in trapping success 
within habitat types may demonstrate skunk response to a 
shifting food base. Storm (1972) found that home ranges 
could be altered in response to food availability when 
croplands were harvested or plowed. Food use and
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availability studies within habitat types are necessary to 
confirm use or avoidance.
Site characteristics. Trapping success among site 
characteristics was highest at den sites, culverts, and 
irrigation ditches (1988), roadsides, irrigation ditches, 
and culverts (1989), and culverts, ponds, and edges (1990). 
Trapping success was skewed in favor of den sites in 1988 
because I captured a female with 7 kits at one trap site. 
However, it is not uncommon to capture skunks at den sites 
and trapping of these areas is recommended as an effective 
population control measure (Allen 1939). Skunk use of 
roadsides as travel lanes may account for high trapping 
success within this site in 1989 (Moe 1974). Increased 
trapping success among culverts, in 1990, may be due to 
culverts exerting a funnelling effect on skunk movement into 
an area where the skunk readily finds a trap (Upham 1967).
Trapping success within WPAs and WMAs. Trapping 
success in dense nesting cover varied among Waterfowl 
Production Areas (WPA) and Wildlife Management Areas (WMA). 
Upham (1967) found that, based on dispersion patterns, 
skunks were contained in at least 2 discrete populations. A 
paved highway bisected the study area and provided an 
effective barrier to skunk movement. My study area was 
traversed by 2 highways that fragmented the study area by 
WPAs, WMA2 and WMA3, and WMAl (see Fig. 1). Trapping 
success within WMAl remained high for all 3 years compared
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to WMA2 and WMA3. Trapping success generally declined among 
WPAs across years. These differential patterns of trapping 
success may be attributed to existence of 'allopatric' 
populations. As in Upham’s study, skunk movement may have 
been discouraged by the paved highways. I suspect there is 
strong selective pressure against this type of movement. 
Climate Data
Temperature and precipitation did not affect trapping 
success in this study. Decreases in barometric pressure 
affected trapping success in Ohio, possibly because skunk 
olfaction was enhanced and trap bait became more attractive 
(Bailey 1971). Low temperatures negatively affected 
trapping success in Tennessee (Goldsmith 1981) and in 
Illinois (Storm 1972). Greenwood et al. (1985) attributed 
low trapping success in North Dakota to windchill. Effects 
of climate on trapping success may be a regional phenomenon 
from which skunk populations in the Mission Valley are 
exempt.
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MANAGEMENT RECOMMENDATIONS AND CONCLUSIONS
This study allowed me to identify gaps in our 
understanding of striped skunk ecology in the Mission 
Valley. Because this animal is intensively controlled in 
the Mission Valley, it is crucial that we develop a skunk 
profile that allows us to approach predator management from 
enlightened positions. A first step towards this goal, and 
one that could be implemented immediately, would be to 
decrease the attractiveness of human-made structures to 
skunks. Screens placed over culvert entrances would 
discourage skunk use. Unpaved road densities could be 
decreased within the study area by allowing them to return 
to their 'natural' conditions. Irrigation ditches pose 
problems both as potential den sites (along the banks) as 
well as travel lanes for skunks. Where irrigation ditches 
are no longer in service, vegetation could be allowed to 
recolonize in hopes of discouraging skunk use.
Habitat manipulation has proven an effective management 
tool elsewhere (Shranck 1972, Duebbert and Lokemoen 1974, 
Livezey 1980) and warrants consideration in this area. Land 
use patterns in the Mission Valley often consist of small, 
fragmented blocks of habitat, among both the public and 
private sectors. Cooperation and involvement of land owners 
in the Mission Valley may allow managers to obtain large 
blocks of habitat by exchanging parcels of land.
38
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Long term management recommendations involve developing 
baseline data on other predator species that may inhabit the 
valley. Scent station survey lines could prove useful to 
this end. If all predators are not considered in the 
management scheme, removal of one might lead to 
'compensatory predation* by others (Kalmbach 1938, Errington 
1946, Keith 1961).
Further research is needed to define parameters of 
skunk ecology. Several changes in methodology are suggested 
if this study is continued. Within financial constraints, 
skunks could be: (1) instrumented with radio collars to
monitor habitat use and population dynamics; (2) trapped all 
year to determine seasonal changes in activity and movement; 
and (3) examined for stomach contents in conjunction with a 
prey availability study to determine food habits.
My last recommendation is that skunk removal be 
discontinued, at least temporarily, and the response of the 
population monitored carefully. The skunk removal program 
in the Mission Valley, has proven to be at least tentatively 
effective in respect to nest success of upland nesting 
waterfowl. Because predator control should be implemented 
only as an emergency operation, and, because upland nesting 
waterfowl are exhibiting high nest success, it is time to 
focus on management strategies other than skunk removal.
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CHAPTER 2
AGE-SPECIFIC REPRODUCTIVE RATES IN A STRIPED SKUNK 
POPULATION IN WESTERN MONTANA
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INTRODUCTION
The striped skunk is a mustelid adapted to many 
environments from southern Canada to northern Mexico (Godin 
1982) . Because the skunk is implicated as a depressing 
factor in the nest success of upland nesting waterfowl, a 
knowledge of its' reproductive biology is desirable for 
proper management.
Information on reproductive biology is available for 
wild and captive populations of striped skunks. Their 
geographic distribution has resulted in a seasonal 
reproductive cycle (Rowlands and Weir 1984). Wild skunks 
breed between February and March (Wight 1931, Hamilton, 1963, 
Verts 1967, Bailey 1971). Like many mustelids, striped 
skunks are induced ovulators and evidence suggests that 
delayed implantation may occur (Wade-Smith and Richmond 
1978a). The gestation period ranges from 60-77 days (Shadle 
1953, Verts 1967, Wade-Smith and Richmond 1978b).
Parturition occurs between May and June. Average litter 
size is 6 (range 2-10) in the wild (Allen 1939, Hamilton 
1963, Verts 1967, Bailey 1971, Bjorge et al. 1981, Fuller 
and Kuehn 198 5) and 4.17 in captive skunks (Wade-Smith and 
Richmond 1975, 1978b). Skunks normally produce 1 litter per 
season but a second estrous cycle has been documented with 
the production of 2 litters. This is primarily in response 
to litter loss early in the breeding season (Shadle 1953, 
Parks 1967).
41
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A positive correlation exists between maternal age and 
litter size among many mammals (Shea et al. 1985, Fritzell 
et al. 1985, Root and Payne 1985) including striped skunks 
(Wade-Smith and Richmond 1975, 1978b, Schowalter and Gunson 
1982, Fuller and Kuehn 1985). A skunk control program in 
the Mission Valley, Montana provided the opportunity to 
obtain large samples of striped skunks to examine 
reproductive biology.
The objective of this study was to determine age- 
specific reproductive rates of striped skunks in the Mission 
Valley, Montana.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
STUDY AREA
The study was conducted in Lake County, western 
Montana, in the Mission Valley. The valley, an intermontane 
region south of Flathead Lake, lies approximately 8 km south 
of Ronan and 83 km north of Missoula. The precipitous 
Mission Mountains flank the valley to the east; the gentle 
slopes of the Flathead Mountains and the foothills of the 
Cabinet Range border the valley to the west. The study area 
is 28.3 km* of state and federal lands. Confederated Salish 
and Kootenai tribal lands, and private lands, surrounding 
the Ninepipe National Wildlife Refuge (See Study Area, Ch.
1) .
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METHODS
Field analysis. Skunks were removed from the study 
area with Conibear No. 220 traps and Tomahawk live traps 
(National Live-Trap Company, Tomahawk, Wisconsin) (See 
Methods, Ch. 1, p. 10). Body weight and sex of skunks 
specimens were recorded in the field. Body weights were 
measured with a Hanson Model 820, capacity 20 lb scale, 
recorded to the nearest lb. and converted to kilograms.
Male and female reproductive tracts were removed and fixed 
in AFA (alcohol-acetic acid-formaldehyde) for laboratory 
analysis (for male reproduction, see Appendix A). Skulls 
were collected and cleaned with the aid of dermestid 
beetles. Lower canines were removed, measured and submitted 
for age analysis (Matson's Laboratory, Milltown, MT 59851). 
Females were assigned ages based on cementum layers in lower 
canines. Skull and canine measurements are discussed in 
Appendix B.
Laboratorv analvsis. Ovaries were removed, measured, 
and stored in AFA for future analyses. Length and width 
(diameter) of uterine swellings were measured to estimate 
date of implantation and the total number of swellings was 
counted. For animals in which individual uterine swellings 
were hard to discern and the size of the uterine swellings 
highly varied, I counted only well defined swellings.
Because skunks may experience delayed implantation I was not 
able to determine date of conception. Therefore I reported
44
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date of implantation as a more accurate representation of 
the data. Uteri were excised longitudinally and examined 
for presence of embryos. Embryos were counted, sexed, and 
crown rump measurements were taken. Tracts for which the 
reproductive condition was difficult to establish were 
cleared in methyl salicylate to determine if blastocysts or 
placental scars were present. If present, counts were 
obtained.
Statistical analyses. Means were calculated for 
diameters of uterine swellings and crown rump measurements 
(mm) per tract. Initial examination of the uterine swelling 
data indicated the possible existence of 2 breeding periods. 
Therefore, data were divided into 2 groups based on diameter 
of uterine swelling and day of year. Regression analysis 
was used to determine if a correlation existed, within each 
group, between mean diameter of uterine swelling and day of 
capture (day of year). Data were also separated by age and 
regression analysis was used to determine the correlation 
stated above, within each age group.
Implantation Dates. Due to difficulty in accurately 
measuring crown-rump lengths, the average diameter of 
uterine swellings per tract was used to estimate 
implantation dates. I used the regression equation 
developed by Verts (1967): Y=-5.88+0.721X, where X is
diameter of uterine swelling (mm) and Y is duration of 
gestation. Y was then subtracted from date of capture to
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obtain estimated implantation date. Two-way analysis of 
variance was used to test for differences in median 
implantation date by age class and year.
Reproductive Rates. Mean age-specific reproductive 
rates were calculated by embryos per gravid female. Two- 
way analysis of variance was used to test for differences in 
mean reproductive rate by age class and year. Pearson Chi- 
Square analysis was used to determine if the proportion of 
pregnant females (including lactating females) differed 
significantly by age class. T-test analysis was used to 
determine if weights of pregnant and non-pregnant females 
(females not pregnant or lactating at time of capture) 
differed.
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RESULTS
Mean crown-rump measurements (mm) (N=23 tracts) peaked 
at approximately day of capture=106 (16 Apr) and day of 
capture=114 (24 Apr) (Fig. 4). Of 125 fetuses, I was able 
to sex 56. The sex ratio slightly favored males (1.2:1.0, 
30M 26F).
Mean diameters (mm) of uterine swellings ranged from 
approximately 3-44 mm. To determine if 2 estrous periods 
existed, data were separated into 2 groups based on diameter 
of uterine swelling and day of capture (day of year). Mean 
diameter of uterine swelling and day of capture were not 
significantly correlated within each data group (R^=0.101, 
group 1; R^=0.151, group 2). A significant correlation 
existed among 3-year-olds between the uterine swelling 
diameter and day of capture (R^=0.822), but not among 1- and 
2-year-olds (R^=0. 067, R^=0. 000 respectively ) (Fig. 5). 
Implantation Dates
Diameters of uterine swellings were measured to 
determine implantation dates. Calculated median 
implantation dates indicated that 1-year-old skunks bred 
slightly later and over a longer period of time (median=2 
Apr, range=18 Mar-5 Jun) than did older skunks (age 2: 
median=30 Mar, range=7 Mar-25 Apr; age 3: median=28 Mar,
range=24 Mar-5 Apr) (Table 11). Median implantation date 
occurred earlier each year; 9 Apr, 29 Mar, and 18 Mar for 
1988, 1989, and 1990, respectively. The median implantation
47
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Fig. 4. Mean crown-rump measurements (mm) of striped skunk embryos/ 
fetuses by day of capture.
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Table 11. Median implantation dates® of female striped
skunks. by age and year, for 1988-1990 •
Year 1
Age (years)
2 3 Total
1988 12 Apr 7 Apr 9 AprN 15 7 22Min 22 Mar 21 Mar 21 Mar
Max 19 Apr 25 Apr 25 Apr
1989 29 Mar 28 Mar 28 Mar 29 Mar
N 15 5 5 25Min 21 Mar 27 Mar 24 Mar 21 MarMax 5 Jun 1 Apr 5 Apr 5 Jun
1990 19 Mar 14 Mar 18 Mar
N 2 3 5Min 18 Mar 7 Mar 7 MarMax 21 Mar 31 Mar 31 Mar
Total 2 Apr 30 Mar 28 Mar 31 MarN 32 15 5 52
Min 18 Mar 7 Mar 24 Mar 7 MarMax 5 Jun 25 Apr 5 Apr 5 Jun
^Estimated by Y=-5.88+0.721X where Y is duration of 
gestation and X is diameter of uterine swelling (Verts 
1967) . Y is subtracted from day of capture to give day 
of conception, presented above as calendar date.
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date for all ages and years combined was 31 Mar, range=7 
Mar-5 Jun. However, differences in implantation dates by 
age and year were not statistically significant (Table 12). 
Reproductive rates
Blastocvsts. Blastocysts were recovered from 5 
specimens ranging in maternal age from 1-3+ years. The 
number of blastocysts averaged 8.2012.69, range=4-18. No 
placental scars were found.
Embrvos per gravid female. The number of 
embryos/fetuses averaged 6.7110.34, range=l-14, among 52 
female striped skunks (Table 13). The reproductive rate in 
1988 was slightly higher than 1989 and 1990. However, 
differences in reproductive rates were not statistically 
significant between ages and years (Table 14).
Incidence of parous females
The proportion of parous females peaked at age 2 (Fig. 
6). Of 51 one-year-old females, 77% were parous. Eighty 
percent (N=25) of 2 year old females and 60% (N=13) of 3 
year old females were parous. Overall, 75% (N=89) of 
females were parous. The proportion of parous females did 
not differ significantly (X^=l.70, DF=2, P=0.427) among age 
classes. Parous females were captured earlier for all 3 age 
groups (Fig. 7). Weights of parous and non-parous females 
did not differ significantly (Table 15).
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Table 12. Two-way analysis of variance between the conception date^ and age 
and year, 1988-1989.
Source Sum-of-squares DF Mean-squares F-ratio P
Age 10.257 2 5.128 0.031 0.969
Year 213.341 2 106.671 0.652 0.526
Age X year^ 22.054 1 22.054 0.135 0.715
Error 7530.924 46 163.716
^Based on day of year. 
^Interaction variable.
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Table 13. Age-specific® reproductive rates and mean number of embryos or fetuses 
[X±SE] in striped skunks from 1988-1990.
Year
Age (years)
Total1 2 >3
1988 7.40+0.89 7.42+0.78 7.4110.65
Range 1-14 5-11 1-14
n 15 7 22
1989 6.13+0.58 6.40+0.40 6.01±1.09 6.1610.41
Range 4-13 5-7 3—9 3-13
n 15 5 5 25
1990 7.50+0.50 5.67+0.67 6.4010.60
Range 7-8 5-7 5-8
n 2 3 5
Total 6.81+0.50 6.73+0.43 6.0111.09 6.7110.34
Range 1-14 5-11 3-9 1-14
n 32 15 5 32
^Age-specific rates and means refer to current year’s reproduction.
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Table 14, Two-way analysis of variance between the mean number of embryos 
and age and year, 1988-1990.
Source Sum-of-squares DF Mean-squares F-ratio P
Age 1.209 2 0.605 0.094 0.910
Year 6.094 2 3.047 0.474 0.626
Age X year^ 1.596 1 1.596 0.248 0.621
Error 296.006 46 6.435
^Interaction variable.
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Fig. 6. Proportion of pregnant females (includes lactating females) 
in the study area. Sample size on top of bars includes both pregnant 
and non-pregnant females.
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Table 15. Body weights [X±SE] of pregnant and non-pregnant striped 
skunks, 1988-1990 combined.
Status Weight (kg) Significance®
Pregnant 2.17±0.07
Range 1.35-3.70
n 68
Non-
Pregnant 2.3910.11
Range 1.58-3.26
n 22 P=0.089*̂
®T-Test used to determine if weights of pregnant and non-pregnant 
females differed. T=1.748, DF==38.
^P-value of separate variances.
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DISCUSSION
The pattern that I observed between crown-rump 
measurement and day of capture (see Fig. 4) is similar to 
that reported by Rakowski (1972). The sex ratio of fetuses 
favored males contrary to that reported for captive skunks 
(Wade-Smith and Richmond 1978b). If a 1:1 sex ratio is 
present at fertilization, a sex ratio favoring males at 
birth would be due to differential mortality between 
fertilization and parturition.
Implantation Dates
The median implantation date of 31 Mar in the study 
area was slightly later than Feb-Mar implantation dates that 
were estimated using the same regression equation in Ohio 
(Bailey 1968). Implantation dates in Minnesota, estimated 
by other methods, also averaged Feb-Mar (Fuller and Kuehn 
1985). Conception dates, determined among captive skunks, 
ranged from Feb-Apr (Wight 1931, Hamilton 1937, Verts 1967, 
Wade-Smith and Richmond 1978b). Comparisons between data I 
obtained and data obtained from studies in which actual 
dates of conception were calculated must be done cautiously 
because of a possible delay between conception and 
implantation (Wade-Smith et al. 198 0).
The tendency for 1 year olds to breed later, hence 
implant later, and for extended periods of time (median=2 
Apr, range=18 Mar-5 Jun) is not uncommon (Allen 1939, Wade- 
Smith and Richmond 1975, Fuller and Kuehn 1985).
58
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Inexperienced females may need frequent matings for 
conception to occur and therefore require a prolonged 
breeding period.
The wide range of implantation dates observed during 
this study may indicate the occurrence of a second estrous 
cycle and a second litter that would be born later in the 
breeding season. Incidence of second litters with a late 
May conception date has been documented (Wade-Smith and 
Richmond 1978b). Occurrence of second estrous cycles and 
second litters may be in response to litter loss early in 
the breeding season (Shadle 1953, Parks 1967).
Differences between annual median implantation dates 
may be explained by differences observed elsewhere between 
annual conception dates. Differences may be the result of 
climatic conditions (Bailey 1968). If heavy snowfall 
confines skunks to winter dens, females denning with males 
may have bred during their first estrous; those in dens 
without males may not have bred until a second estrous cycle 
(Verts 1967). Level of nutrition may also affect onset of 
breeding; however, this factor is more important in areas 
where available nutrients fluctuate greatly, such as arid or 
tropical environments (Sadleir 1969).
Reproductive rates
Blastocvsts. The mean number of blastocysts and the 
wide range reported for the collection area are not unusual 
(Wade-Smith and Richmond 1978a). Blastocysts are usually
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more numerous than the number of embryos present at later 
stages in gestation. Blastocysts may fail to implant and 
will degenerate. The small sample size in this study may be 
due to decomposition of the reproductive tracts which may 
have rendered detection of blastocysts impossible.
Embryos. The mean number of embryos/fetuses (X=6.71, 
range=l-ll) , is within the range reported by others. Other 
estimates of litter size are 4.8 in captivity (Wade -Smith 
and Richmond 1975) and 5.2-7.2 in the wild (Allen 1939, 
Hamilton 1963, Bailey 1968, Bjorge et al. 1981, Schowalter 
and Gunson 1982, Fuller and Kuehn 1985). These estimates 
are based on number of embryos, number young/litter or 
implantation sites.
Age-specific reproductive rates have been reported for 
female striped skunks. One year olds had smaller litters 
than adults (Wade-Smith 1975, Schowalter and Gunson 1982); 
maximum litter sizes were reported among 2 year olds with 
litter size decreasing with age (Wade-Smith and Richmond 
1975) . No apparent differences in reproductive rates were 
demonstrated among age classes in my study. Fuller and 
Kuehn (1985) also reported similar reproductive rates among 
age classes.
The decline in reproductive rates between 1988 and 1990 
may be related to winter weather conditions. If skunks are 
confined to dens for longer periods of time, body condition 
may be poorer after a long winter. Because breeding occurs
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at the end of winter denning, reproduction may be lowered if 
skunks are in poor condition (Bjorge et al. 1981). However, 
because the winters of 1988 and 1990 were mild relative to 
1989, I would expect an increase in the reproductive rate 
for 1990, given the above argument.
Incidence of pregnant females
The overall pregnancy rate of 75% is lower than that 
reported in other studies. Pregnancy rates of 96% (Verts 
1967) , 92% (Schowalter and Gunson 1985), 88% (Bjorge et al. 
1981), and 78% (Fuller and Kuehn 1985) have been documented. 
Pregnancy rate was highest for 2 year olds in this study, 
but lower among yearlings and two year olds elsewhere 
(Schowalter and Gunson 1985).
The variation in pregnancy rate, both between age 
classes in this study and compared to other studies may be 
due to variation in nutrition, population density or weather 
(Junge and Sanderson 1982). The low pregnancy rate in this 
study could also be attributed to deterioration of 
blastocysts or placental scars (none of which were detected 
in this study) from time of capture to time of preservation 
of reproductive tract. This would skew the ratio of 
pregnant to non-pregnant females (Root and Payne 1985) . The 
low pregnancy rate in this study relative to that reported 
elsewhere also may be the manifestation of differential 
nutritional conditions across geographic areas (Sadlier 
1969, Fritzell et al. 1985). Because non-pregnant females
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were captured later in the trapping season, it is unlikely 
that they were taken before they had the opportunity to 
breed (See Fig. 7).
Because the energy requirements of pregnant females are 
great, I would expect body weights of pregnant females to be 
different from non-pregnant females. However, weights of 
pregnant and non-pregnant females did not differ. Given 
this lack of discrepancy and that non-pregnant females were 
captured late in the trapping season, I would tentatively 
conclude that a greater percentage of females was pregnant 
than I was able to detect. It is doubtful that 25% of the 
sample size experienced a nonpregnant cycle (a cycle in 
which the female does not get pregnant (Conaway 1971) ).
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CONCLUSION
The data generated from this study as well as that of 
other studies demonstrates that variation is present in the 
reproductive biology of the striped skunk. This variation 
may explain why the skunk has experienced such great success 
and abundance across a broad geographic spectrum (Wade-Smith 
and Richmond 1978a).
We will better understand the effects of variation in 
reproductive rates if we address the contribution of young 
to the growth of the population. Effects of population 
density, nutrition and weather variables on skunk 
reproduction also must be understood.
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APPENDIX A
MEASUREMENTS OF MALE REPRODUCTIVE TRACTS OF STRIPED SKUNKS 
(MEPHITIS MEPHITIS  ̂ IN THE MISSION VALLEY, MONTANA
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striped skunks were removed from the Mission Valley, 
Montana from 1988-1990 to improve nest success of upland 
nesting waterfowl (see Chapters 1 and 2) . This provided an 
opportunity to describe reproductive characteristics of male 
striped skunks.
Skunks were removed from the study area with Conibear 
No. 220 traps and Tomahawk live traps (see Methods, chapter 
1) . Specimens were weighed with a Hanson Model 820, 
capacity 20 lb. scale and weights were converted to 
kilograms. Male reproductive tracts were removed and 
lengths of epididymis (with testis) and testis (without 
epididymis) were measured in mm; bacula were removed and 
weighed on a Metier Balance in mg. Regression analysis was 
performed to determine effects of date of capture, body 
weight, and age on both epididymis and testis length.
Effect of age on weight of baculum was also tested with 
regression analysis. Data were analyzed collectively for 
all 3 years (1988-1990).
Mean lengths of paired testes and paired epididymis 
were shortest for age group 0-1 (Table Al) . Among adult 
males, mean lengths decreased with date of capture for all 
ages (Fig. Al). Day of capture, weight, and age were not 
significantly correlated with epididymis length (R^=0.219,
P >0.05) or testes length (R^=0.092, P>0.05) among adult 
males. The mean baculum weight was lowest among 0-1 year 
olds and was highest among 1-2 year olds (Table A2). Among
71
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adult males, age and baculum weight were not correlated 
(r 2=0.000, P>0.05).
Male striped skunks reach sexual maturity during their 
1st year of life (Verts 1967). Among juveniles, the size of 
the testis increases as a function of age until December, 
after which time growth rate decelerates. Among adult 
males, the size of the testis peaks in March (during the 
breeding season) and is smallest during August. Because I 
did not gather data pre March or post July, I am unable to 
determine peaks and troughs in testis size among striped 
skunks during the annual life cycle. However, the trend in 
both testis and epididymis size appears to follow that 
described above (see Fig. Al).
Weights of bacula are not a reliable indicator of age 
of male striped skunks in the Mission Valley. Baculum 
weight in conjunction with degree of morphological 
development has provided a useful indicator of age 
among spotted skunks fSpiloaale spp.) (Mead 1970). A 
technique to age adult male striped skunks, based on both 
weight and degree of morphological development, may be 
developed when known-aged specimens are available for 
comparison.
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Table Al. Mean lengths of paired testes (mm) and paired 
epididymis (mm) of striped skunks in the Mission Valley, Montana.
Paired Testes Paired Epididymis
Age 3?±SE(N) RlSE(N)
0 — 1 Range 6.3910.53(11) 4.15-10.30 11.3710.68(11)8.85-16.5
1 - 2Range
17.5610.37(48)
7.90-23.45 23.5810.32 (48) 17.35-29.25
2 - 34- Range 17.7910.52(26) 12.30-24.35 24.1010.38(26) 21.25-28.25
Table A2. Mean weights of bacula 
in the Mission Valley, Montana. (mg) of striped skunks
Age XISE(N) Range
0 - 1 1113(4) 6 - 1 9
1 - 2 2815(44) 15 - 24
2-34- 2511(24) 18 - 32
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APPENDIX B
CRANIAL AND LOWER CANINE MEASUREMENTS OF STRIPED SKUNKS 
fMEPHITIS MEPHITIS) IN THE MISSION VALLEY, MONTANA.
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I calculated cranial and lower canine measurements for 
striped skunks (Mephitis mephitis). Specimens were provided 
through a skunk removal program in the Mission Valley, 
Montana, in 1987 (see Study Area, Chapter 1).
Nine cranial dimensions were measured (Fig. Bl)
(Latimer 1937). A lower canine was extracted, measured and 
submitted for age analysis (Matson’s Laboratory, Milltown,
MT 59815). Four canine measurements were taken: maximum
root width, maximum root thickness, minimum root length, and 
maximum root length (Fuller 1984). All measurements were 
taken with a caliper ruler to the nearest 1 mm. T-tests 
were used to compare cranial and canine measurements between 
sexes and ages. Because cranial and canine measurements 
were not significantly different (P>0.02, a-level based on 
Bonferroni’s correction) between ages >1 years old, these 
age were combined in subsequent analyses. Subsequent 
analyses were based on P>0.05.
Significant differences were found for cranial and 
lower canine measurements between males and females (Table 
Bl, B2). I also found differences in cranial measurements 
between age groups among males, but not among females (Table 
B3) . Lower canine measurements were significantly different 
between age groups for both sexes except for minimum root 
length among females (Table B4).
Based on the above analyses, sex determination of 
striped skunks, as determined by comparison of skull
76
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Fig. Bl, Skull measurements of the striped skunk, ventral 
side (after Latimer 1937).
S.L. - skull length S.W.
B.L. - basilar length Biz.
P.L. - palatal length Bim,
Pp.L. - postpalatal length I.D, 
F.L. - foramen magnum length
- skull width
- bizygomatic diameter
- bimastoid diameter- interorbital diameter
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Table Bl. Cranial measurements of adult male and female striped skunks collected in 
the Mission Valley, Montana from 1988-1990 with associated T-test statistics.
Measurement
Males (N=60) Females (N=86)
T-test® DF P-valueX+SE Range XISE Range
Skull L. 84.9±0.64 75.5-92.5 76.110.30 70.2-87.7 12.342 85 0.000
Basilar L. 70.510.40 63.5-76.0 64.010.27 55.6-70.1 13.291 112 0.000
Palatal L. 29.710.19 25.8-32.5 27.010.16 21.5-29.9 10.684 128 0.000
Postpalatal L. 40.710.30 34.4-46.2 37.010.22 29.1-41.4 10.057 117 0.000
Foramen Mag.L. 9.310.07 8.1-10.6 9.110.06 7.8-10.2 3.094 125 0.002
Skull W. 39.610.34 34.9-47.0 35.910.38 21.0-42.4 7.271 144 0.000
Bizygomatic D. 51.810.38 46.8-60.1 47.110.25 40.9-52.9 10.237 109 0.000
Bimastoid D. 44.910.32 39.5-51.4 40.710.20 36.5-47.0 11.070 103 0.000
Interorbit.D. 24.310.22 20.8-31.0 22.210.14 19.7-27.1 8.094 107 0.000
^Values of separate variances reported.
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Table B2. Meaurements of lower canine teeth of adult male and female striped skunks from 
1987-1990, with assosciated T-test statistics.
Measurement^
Males(N=60) Females(N=85)
T-test^ DF P-valueX±SE Range XISE Range
MRT 3.20+0.04 2.7-3.9 2.3710.02 1.9-3.0 18.961 99 0.000
MRW 4.85±0.06 3.8-6.7 3.4110.03 2.3-4.9 19.935 96 0.000
MnRL 10.3210.15 7.4-12.1 8.7410.11 7.0-11.7 8.535 112 0.003
MXRL 15.0110.18 11.0-16.8 12.4610,40 9.8-14.8 5.874 114 0.001
^MRT-maximum root thickness; MRW-maximum root width; MnRL-minimum root length; MxRL- 
maximum root length (Fuller 1984).
^Values of separate variances reported.
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Table B3. Cranial measurements between young of the year and > 1-year-old striped 
skunks by sex, with associated T-test statistics.
Measurement Sex
Aqe
T-test^ DF P
Youna of year > 1-vear-old
X±SE(N) Range XISE(N) Range
Skull L. M 64.611.25(5) 59.8-66.9 84.910.64(60) 75.5-92.5 14.440 6 0.000
F 64.815.12(3) 57.4-74.8 76.110.31(86) 70.2-87.7 2.183 2 0.161
Basilar L. M 51.211.71(5) 46.4-55.2 70.410.39(60) 63.5-76.0 11.034 4 0.000
F 53.915.01(3) 47.1-63.7 64.010.28(86) 55.6-70.1 2.012 2 0.182
Palatal L. M 23.910.85(5) 21.2-26.0 29.710.19(60) 25.8-32.5 6.613 4 0.003
F 22.313.08(3) 17.8-28.2 27.010.16(86) 21.5-29.9 1.525 2 0.267
Postpalatal L. M 27.210.99(5) 24.6-29.7 40.810.29(60) 34.4-46.2 13.131 5 0.000
F 31.611.96(3) 29.3-35.5 37.010.22(86) 29.1-41.4 2.738 2 0.112
Foramen Mag.L . M 8.410.19(4) 8.0-8.9 9.410.08(60) 8.1-10.6 4.694 4 0.018F 9.210.40(2) 8.8—9.6 9.110.06(86) 7.8-10.2 0.239 1 0.851
Skull W. M 32,910.35(5) 32.1-34.2 39.610.34(60) 34.9-47.0 13.779 14 0.000F 33.212.36(3) 29.9-37.8 35.910.38(86) 21.0-42.4 1.114 2 0.381
Bizygomatic D. M 36.710.41(4) 35.9-37.5 51.810.38(60) 46.8-60.1 27.208 10 0.000
F 45.010.00(1) 45.0-45.0 40.910.25(86) 40.9-52,9 *
Bimastoid D. M 33.810.43(5) 32.8-35.1 44.910.32(60) 39.5-51.4 20.537 10 0.000F 35.313.25(3) 30.5-41.5 40.710.20(86) 36.5-47.0 1.641 2 0.242
Interorbit. D. M 19.610.33(5) 18.8-20.5 24.310.22(60) 20.8-31.0 11.721 8 0.000F 20.711.20(2) 19.5-21.9 22.110.14(86) 19.7-27.1 1.210 1 0.440
^Values of separate variances reported. 
*lnsufficient data for test. 00o
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Table B4. Measurements of lower canine teeth between young of the year and > 1-year- 
old striped skunks by sex, with associated T-test statistics.
Measure­
ment® Sex
Age
T-test^ DF P-value
Young of year S 1-year old
X±SE(N) Range XISE(N) Range
MRT M 3.20+0.04(8) 2.7-3.9 2.8110.11(60) 2.4-3.4 3.226 5 0.020
F 2.0510.05(4) 2.0-2.2 2.3710.02(85) 1.9-3.0 5.858 4 0.004
MRW M 4.5110.06(8) 4.2-4.7 4.8510.06(60) 3.8-6.7 3.988 28 0.000
F 3.1810.04(4) 3.0-3.3 3.4210.04(85) 2.3-4.9 3.343 5 0.020
MnRL M 3.8310.31(8) 2.6-5.4 10.3210.15(60) 7.4-12.1 18.774 10 0.000
F 5.4311.25(4) 3.0-8.9 8.7410.11(85) 7.0-11.7 2.653 3 0.077
MxRL M 7.1310.33(8) 5.8-8.2 15.0110.18(60) 11.0-16.8 21.350 11 0.000
F 8.0511.33(4) 5.4-11.7 12.4610.39(85) 9.8-44.8 3.184 4 0.050
^MRT-maximum root thickness; MRW-maximum root width; MnRL-minimum root length; 
MxRL-maximum root length (Fuller 1984).
^Values of separate variances reported.
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dimensions, would be possible given only skulls as 
specimens. Because skull dimensions may exhibit geographic 
variation, I recommend that comparisons be made with 
specimens of known sex from within the geographic region of 
interest. Determination of age class (young of year verses 
> 1 year old) is possible among males only. Again, 
comparison with known age specimens is recommended.
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APPENDIX C
USE OF SCENT STATION INDICES TO ESTIMATE RELATIVE STRIPED SKUNK (MEPHITIS MEPHITIS) DENSITIES IN THE 
MISSION VALLEY, MONTANA
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
A striped skunk (Mephitis mephitis) removal program was 
initiated in the Mission Valley, Montana, in 1988 to 
increase nest success of upland nesting waterfowl. Scent 
station indices were used to monitor skunk population trends 
between 1988 and 198 9 in both the removal area and a non - 
removal area.
The valley, an intermontane region south of Flathead 
Lake, lies approximately 6 km south of Poison and 8 3 km 
north of Missoula. Cultivation and grazing are the 
predominant land uses as well as intermittent sections of 
planted wildlife cover. The climate is characterized by 
hot, dry summers and cool to cold winters (Lokemoen 1962) . 
Average annual precipitation is 38.4 cm, with lateral 
variation in precipitation (Nobles 1952).
Three survey lines were established (Fig. Cl). Scent 
stations were numbered and established at 0.36 km intervals 
on alternate sides of the road to decrease effect of 
shifting winds (Linhart and Knowlton 1975). Each scent 
station consisted of a 1 m diameter of sifted soil in the 
center of which a fatty acid scent disk (Pocatello Supply 
Depot, Pocatello, ID 83201) was secured in a plastic 
capsule. Scent stations were established along roadsides to 
facilitate observation. Survey lines were run for 3, 3-day 
intervals between April - June, to account for increased 
precipitation at this time (D. Pond, pers. commun.).
84
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Scent Station Removal Area
Fig. Cl- Scent station survey lines. Roads: (1) to 
Rollin Butte Dairy, (2) Rocky Butte Road, (3) Olson 
Road, West of US 93, Gunlock Road, East, (4) Ninepipe 
Reservoir Road
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
86
State Line No. Date
Weather (circle one):(1) Clear (2) Cloudy (po rain) (5) Snow
(3) Showere C*) Rain (6) Freezing
Nlghtime temperature (circle one) :Hot (80OF or above) Moderate (33»F to 70®F)
__ Observer
é
Wind (circle one):(1) No wind (3) Moderate
(2 )  Gusty (4 )  Strong
Freezing or below (32®F or lower)
Scentstationnumber
Stationcondition
Skunk
visit Other animals visiting station
Scentstationnunber
Stationcondition
Skunk
visit Other animals visiting station
1 (M 26 (R)
2 (R) 27 (L)
3 (L) 28 (R)
4 (R> 29 (L)
5 fLl 30 (R)
6 (R) 31 (L)
7 (L) 32 fR)
8 (R) 33 (L)
9 (L) 34 (R1
10 (R) - 35 (L)
11 (1) 36 (R)
12 (R) 37 (L)
13 (L) 38_(R)
14 (R) 39 ai
15 (L) 40 (R)
16 <R) 41 (L)
17 (L) 42 fR>
18 (R) 43 (L)
19 (L) 44 (R)
20 (R) 45 (L)
21 (L) 46 (R)
22 (R) 47 (L)
23 (L) 48 fR)
24 (R) 49 (L)
7«î m  _ Rn tit\
Fig. C2. Scent station data sheet.
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Climate, station condition (operative / inoperative), 
and species visiting the station were recorded (Fig. C2).
No attempt was made to estimate number of tracks. If a 
station was visited it was smoothed so new tracks could be 
detected. Capsules were removed at the end of each 3 - day 
interval. Index of abundance was calculated as follows 
(Linhart and Knowlton 1975):
Total skunk visits X 1000 = Index
Total operative station nights
Skunks visited 22 / 182 operative stations in the 
removal area in 1988 (index = 120.1). Out of 104 operative 
stations in the non - removal area, skunks visited 9 (index 
=86.5). In 1989, skunks visited 2 / 179 operative stations 
(index = 11-2). All stations in the non - removal area were
rained out for all survey intervals in 1989.
I recommend the following changes in methodology to
refine the technique for striped skunk applications. Survey
lines should be conducted late summer to early fall to 
minimize effects of precipitation. The number of survey 
lines should be increased to detect changes in skunk 
movement and behavior due to shifing land use patterns.
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